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(57) Abstract: 

PURPOSE: An apparatus for controlling . a H 
transmission antenna diversity in a mobile 
communication system is provided to apply variable 
weights to each of antennas used in the 
transmission antenna diversity, according to channel 
states, and to perform an adaptive weight 
calculation for calculating a present weight by using 
a previous weight. CONSTITUTION: Channel 
estimation blocks(1 004,1 006) input a channel- 
despreaded primary common pilot channel and a 
secondary common pilot channel, and estimate 

channel states of down channels. A weight calculator(1021 ) has a symbol table having a differential weight 
relating to a predetermined index, and has a previous normalization weight vector. The weight calculator 
(1021) finds an index of a differential weight vector in which the size of a receiving signal becomes 
maximum, by using channel state information estimated within a regular period, the normalization weight 
vector, and the differential weight vector of the symbol table. The weight calculator(1021 ) transmits the 
found index to a base station, and calculates a normalization weight vector by the differential weight vector 
and a predetermined value, then updates the previous normalization weight vector. The weight calculator 
(1021 ) calculates a fixed weight vector at regular intervals, and initializes the normalization weight vector. 
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2| X131 S|4:3| £|0H01 E1EK 

#31 B33ICHIAH ^tlS 213IU 12| # aj ygm 2 2| # aj ^OIM §131 m 

5HAH 3IXR3I B33|^ 813|2| nms 3ixH 2f ^jgSfe 31gXI» AlgSId 



3ixroi efEim is u i s aaus ^§§hah Amman 3i§mei, espife 3ur rau i°j 

£<M i!a ffl|EI(411)S 3|£° £ 2>EflU 22| £ <M £!S ^!EH(412)£|2j ?l#x|» 3|l£hSC|. # 3| 
E 40j| AH ehEIIU 12) £ <M <M£ SjEH(411)£l BhEIU 22| £ <M aj EH (412)2|2| ?|#x|3|- 40E 

OIHS, ^ 3|XR°£ 2#5lfe XHy &EH SfiAflMfe 40E01I 313- ESS 45£B SAISf 

&3| xHy #EH SSAHIMfe 3IXR0HAH t = T+12) AlgOII AH A|g£|fe 2j- &BIU0II CH& 31 

gxifi fiat Afg@a. #31 xoy &eh §fiA)|Es Aigsioi Dimxim m^ss^ 
iisoiiAH 3iiRg Bam 1011 o\m ^giib a°s susu, Bai u 2011 as 3igxioii 

□16101 miW ^S9h Chilli Oil CHoKM ^#01 45E = 3|gX|B ^SgtO. ^ 3|^0i|AH 
b BB^I °| ^{AiA^m sjcjj^ sp| °|Sh jiji^oIIAH AlgSlfe #9114011 CHff 3|gx|2| ^3 011 

siouh, 31 s Bamoii m& 3igxib ussm, 31 s bbilpi oiy ehemon as 3igxiB xn 
flsao) umma. 

01 b ^sf&iss isas as2i iq. 

3IXR0I S #81 31 is <Ms« s[n]0|£| 5hC|. # 31 s[n]@at&S ^SSAH, 3|7R2| B9IU 4=011 

H|g 3|gX| 9!|EH WS SUfS ¥ UH2| <MSgO| @Q. #31 LS 3IXR0II AH A|g8|fe 3£ B9I 

L|2| ^Olffl, 3IXR2) & am Oil 3 safe 3|gXI eilEH Wfe L??1 ffljEH 31 SCI. HE.! AH C|g 2£ 
B9IL|2J l^ib §131 <4=SJ4 1> 21 a a. 

= ^j[/l] 



&3I C|g E£ oj-ai U°J g^Aigg ie ij(n B9IU2| fa^gM §p| <^ai 2 > £12 SIB , i 
HUH B9IU0IIAH <MS2| 01 AIB Qm 3^ SH^ CHI CH& XH^ 6|3| <^^ai 3 

> 21 SCI. 



.'',["]= A,nW^["]+/',,W^,["-']+-.+ A, A/ . 1 [»]x,[n-(M-l)] 
C=K2 A) 



#31 <>^Aj 3 > o| |Aj W-i o mn ^yoj 31^013. BhEIIUOtl/H 

dSfe 8131 <^^ai 4> a acf- 

>•[«]= >■ , [«]+ >- 2 [«]+ j-' , [»]+...+ >v. [»]+ « ["] 



<4Hj-Ai 4 > oiiaH n[n]S XHySSOl CK 3IXR 01 S^SIfe aj § s [ n ]g &^ A | fj m| A|g@ 
4=121 XPI 4 h 3 &4=3| gJl^ a Oil 3IW¥S 8|3| <4=§f*! 5> £1 IT S ^S^J 
S =?m ^ 2iC|. §131 <4=s, h ^l 5> fe 4 6! y[n]2| aid 3 ^^3|(Rake receiver)2| mBl ffl 

4331 S^OICK 

'■„,lA'l= ( h X m ». ,+ /7 2 ,„ "■.+-.+ /»/..„, M A >A|/J|-t- w„,|/^i 
( m=(K 1,2 A^- 1 ) 



#31 <4-*4 5> OIIAH b[p]te aid EH ^S, ^%^(despreading)¥2| SMOIH, MS 

EIIOIB *MD\2\ #331 ^0|C|. #31 <4=^ 5)111^2? 5S5I3I ?|§H 5|3| 6 
> Ji| <^iiM 7> S S2ieCf. 

'i/>l= I r,\p\ r 3 |p|... r A/ ly»U 7 



#3| <4=^A' 6> 31 <4=^# 7 > s A |.s^ oi Bif3|0||AH 5|3| <^A| 8> 31 

aoi SSI&Cf. 



r[p]=//w*]+«[p] 



S J!\ — u] =r<iuu i-uuooos/ 



#J| <4^ai 8> mM Hfe j H y *g gg^AH 33I3F MxL 01 01 , MS 3g^l 2) EHI0I3 4=^31 2) 
#^3| 4=012, LS 3|XR BhEIIUSI 4=01 a. 

#3| <4i sfAi 8 > QilAI CHI 01 E-i b[p]2>0|| MS 3114= Hw2| St Oil 2) BH BiPIOIIAH °l 4=aam 

r[p]2) SNROI gg S gfba. #31 b[p]2j 3114= HwOIIAH xHy ?3 Si Hb xH y #H0ll D}Sf 4^ 
01 Jib B4=0I2S, 3IXR0IIAH JOICHST ^ 2J2U. 3h§ xl >*iEI wb Btt3l 2| 3|XR ?|« 3S0II 
2J8H 3IXR0I fllOift 4= Sib giOI2£,w°l 213.21 S S5H Bif3|2j 4=ad221 SNRil & 81 4= 
SIO. 

SPI <4==Sf4 9> b #31 S35SS0II 2|» 3|gx| "Ell 13 8)b &IOI Q. 

W^-arg max w" H k " H k w 



a H 

#j| <4,ohAi 9 > oil AH w 2) * b w2J- H 21 nai axllSl ( Conjugate Transpose ) § EH 

oioi, ^bss a§2) E£ b9il)2) s a^oia. #31 <4=^4 9> s sskm 3igxi» =?m 

B, 3)^x| BH wbLx13 ^± 4^ SS0I2S, 3^3| 3) 3|XR2£ 3)gx| ^ EH H a#8)3| ?l 
oHAHb 31^X1 ^EHS SSSfe 2L3H°J ^4=S a^SHOr- 21 Q. 

IfEfAH i?E!H2| I?5 #a BE)IU CfOltHAIEI b 3if3l3[ ?19 ^xh 51 ISS flltO 0|x) 

nina xny°i a^x)oi2) ?i#»oi3) #31 <s o a- <s 2) a §i§i xi &§ s^oii 
3|xr°^ a^9b Ainy oiiaixioii simM 3|xr°j ^ Bamoii 3§3b 3)gxi£ r Bi 

^aj aj S xiajg £CHS Sf 4= Sib MM 3 r gx| A)0|01lb Sx^l- g^SIQI, #3| 2x)£ 

bsh 3bxH6i3) a^s)b saiaoi 21 a. 



WtStM, B S*92| = 3S 813 3121 LH 0|| AH 0|S B31I0IIAH ?§H5! £321 3)gXl ^EHS Olgol 
0) e XH B 311 Oil A) £1 S32| 3)gx| ^EHS ^P°S ^8)2 ?§Ha 3)§xl ^'EHB OISSIOI 31 

xr Bam ^2[2i 3^xi a »ss)b #xi ai nssoii sj ck 

S Bif3|3| 5|3°I 3|gxl ffl!EH« OCH x^§ffllE^3^ 3|^£|01 Sib 3|S£J 

» 2| 3§3°£ ^SH^ xl§ 31-gxl ffljEH* 3IXR2S a^ffoii si 

OH AH , ?|S8i&B0|| [EfS xie 31-gxl e!!EH2| BSI^B 2^5rb Sfl 9! SS* MSffM SI a. 

» ttS 2| £ aS ^§H2 3|-gxl eijEHS Si§ 3IB d^2£ S3I&AI&J m 

SI3°] 3fgx| *EHM XOI^^b 3X1 S SSI SISSOII Si Q. 

Mj\m H^SPI ?l& S tt9 3CH2 23H2I B9IU5 SsH #a BBIU P-0|bHA|E|» 4= 

imb 0|=SaA|^gO||AH 3^3|2j g^gm poiWAIEIB ?l & 3^x| & XI Oil SIOHAH, 

XH^ ^x^ 1115! XHa^ 01 » 51 EHJ3! XHSS gJ^^Of 81 S xH ^ °l XH^ # 

EHB ^SS^b 4=§¥2f, ±™ 2| B^^OII CH& x^3fgxlS 3|Xlb 3|S^^SS 01^2] 

l^Sf 3^x| ™EHS 3fXU 2iH, l§ 3IB LH 0)1 AH #31 4^33 XH^ #EH §S£I §SIr 3|g 
x| ^EH& 3|Sgi^S2| x)e 3)ex| aiEHB OISSKM 4=^ 6Js2J 33|3| zlCADl 3b »S 3)g 
XI sijEH 2| B^'^S ?S|0| 3IXR2S E£m ¥ #31 xfg 3^x1 ffljEHfih ^§2J a Oil 2|SH § 
SSr 3fgxl fflJEHg 311^8)01 #31 0I22J §7?Sf 3)gxl ^EHS ^^SH!, #31 gJ§ 3IB B^ 
23 3^x| w|EHS 311 ^SKM #31 SSI) 3)gx| «1EHS S3|SfA|3lb 3^x1 JUtfVS 01 
¥OHSS fS2£ &a. 

=» s g^SPI ?|& b aSS 3 OH 2 23H2J B 91 U S SSH ^a B0IU CFOIL+j Al E| 
S 4=181 b 01 A^SOH AH ^ISSSSa OIS SSSf 3^x1 «|E)S 31X|b B^ h 3|2| =^<M 
8*91 U aOIHHAIEIS ?IS 3^xl« S^Shfe SSOII SI OH AH , xH y ^^^3 HXr XH 

oi » uaa xh^s si^^of mm mm°\ xhm #eh» ^ss)b ins, si 3 3ib lh 

Oil AH #3| #3B XH^ #EH 3S£r SflS 3)gx| w)EH& 3|^ii^52J x)= 3^x1 ^EH« OIS 
SrOH 4=^1 33I3F 5|LH3^ 3b x r § 3)gx| «jEH2J B^I^S 3IXR2S S£8^ 

3^, #3| X)= 3)gx| »JEH21 ^321 a (HI 2J6H 3^§f 3)=lxl «'EHB 3||6h8K)| #31 01221 3 
Sir 3)gxl ^EHB aaSFb #3| gJ3 3|B ^25 H3 3^x| «1EHS JH^olOI # 

31 Sfla 3)gxl s^'EHB ^3iaA|3lb 2)32^ OI^CHSS =^32^ & Q. 



St SSI *' 

018) b BfSSI dftsie ^A|Oy°| #AHIB ^SOI S¥@ tSli S58)01 301 a. ^a 

31 eg o| ^Aj fi ^ so) | ¥3)ff0|| Si OH AH , =81 » ?#24;S01I □ SH AH b d|^ as 

2B#0|| HAISCHBfE 3)^°!- m §i!§! ?5i 3FXI£^ 8h2 218011 £2|sH0r- &Q. £E » 8)31 
OHI AH b ^SS ^S&OII SiOl, 33 9 gX| 3|k 5Eb ^#0)1 CHff ?X1I3B ^S0| b g*S2| 
2XIS M128)3)| 11 4= Sian BBSb S^OIIb 3 #AHI& iSi ^^fi- 30ia. HEI 2 

fiSb §oiss b asoiiAH2i 3ibs zaaeKH 321 ma a goiMSAH oib A)gx) £b s 
^3iix)2i 2)2 sb aai ^o)i aa seni 4= 2122^, 3 321b b sahiah aBoii aa lh§ 

S £0l£ LH 31 311 Of s soi a. 



s ->n =r ui =r £uu i -uuooua / 



s ass a^ai D\mx\ msim 3ibsb xi^s^ ?^ea. ?si^2 s ssma, s 

23£ £31 SUf XHB°| #EH» aSSKM 3^x1 HIEIS ?§I2, US SfSf SHSSI #EHfi Si 

tr mi #3i 3 r gxi ujEia oigshoj ch gats 3fgxi ^ai ^sib 201 a. 

£5b e asoti/d 2j- behuoii ssab sr°i 3igxi wiehb at asa- #31 a^si 3igxi 

^IEH ■ ^1= a^OIIA) Alg£|fe »g eSjQSi SER 2IQIS £A|S1fe £B0|Ch #31 E50IIAH >*! 
Ei(501)fe t=T°l AISOll AH BiPIOII 4=£!£! 3IXR °HE(| U 1 ( 180) CHI AH <MS0|| q|& ffljEHOI 

H, El(503)b t=T2| AISOII AH BiPIOII 4=<M=! 3|XR ShEfi U2( 181)011 AH <MS0|| CH 

SSIEKO. ^ EH(505)fe t=T°l AISOII AH BiPIOli «|E|(501)j& (503)°l SOI Dj . 

BE||LM(180)a 2(181)2| £<M <Ms2| HOI Ch 

#31 w)EH(511)£f EK513)i= BEII U1(180)2| £ d i!S2l BEHU2(181)2j £ 6! £!£0|| SS£lfe 
^2|oj ^g^i wigg flgshfeQi AlSSte xl§ BijEIS ^#§11= BlEISOIQ. #31 *!EH(511)£r 
(513)g t=T AISOII AH BiPI3r BEII LM ( 180) °l £ £1 «! EH (501 R BEII U2( 181 )2| # <M «J 

EH(503)°I xhOI « SOI Slrr «!E|3| BQ. Q}E| AH t=T+1°l AISOII AH Bif3|2| 4<M<MS°| 

a^iB sips spi $\mo\ 3ixr at2fo| g^uon sgafer sR2j 3 r gxi ^ehb ^§§^ a 
1 ei|EHS ?s- ^ a Of. 

S fflSOHAH fe 3|gX| EH wCHI □ & §21 3IXR2M a^&OII 2I0UH, a g 3rgxl 

«|EH (difference weight vector)2| S Dfi A>S& Eh #31 xlS 3 r gx| BjE|2| 3|S 

5 Db j| § 3^J| ffl|EH "-£| 31 S aeHS/H, BiDI 31 3|XR°£ £j£5 r i= 3|gx| "IEHOII 

□ & as 3^xi «! ei rf -2i eiai^ atom. #3i as 3igxi ^eh rf -s mssioi & 

gr3|0||AH SR2J 3 r gxl «!E| rf -fi l§g § P | < M1 > , < M2 > , < M3 > , < M4 

> £r ^Q. 

HI. Sms] x|= ^EH 3|| « 

H k " H k (e[I]+ad) 

a,=arg max ^ 

\\e[l]+ud\\ 2 



M2. "SI 8J^i« 2^ 

M3. Ml Oil /H ^SHS! S|^2| 11^ H|QS ISSf 3|gx| SjEHSj XH^ § 



H/]W*| 



M4. M30IIAH 5|| "i" " m & ^, Ixl 1°| ilf#¥EH 

3IXR0IIAH AlgSfe &9IU2I 23HS SKX S£H 3|#31 S StfS2| »0l§S flSSIH SEH 

3|^0||AHb 31 Oil AH AfgSb BEIIU g 8HJI 3|S°^ §K)j QE §m°| &9IU2I 3^xlS 
XH^#5r01 A^g5^?iAI B, S ^SOIIAIfe 3|X|^0||AH A^S§^fe ¥ 3U2J BBIUOII CHSKM ^ 3^ 
gx|« JH^SoK)| Arg&CK # 3| 3|XR°| BSIU 2[2[2| 3^x|B XH^SSfeCHI AlSSfe x^ 
3^x1 ^EHb 3|s SSI DCH1 4=^9 01 5iEK # 3| 3imgJ^S0llb 3|AR0||AH AhSShfe a,^2| 
BEIIUSOII ^§5fb »e 3^xl» ffliasi SEHS 3^11! SO. # 3| 3|S a^fi 0011 4=^3 01 
Sib »S 3Fgx| a^'EHOII aSK)! #3| 10> 2J B^OII AH SICH&S 3tfe 3^x| 

w]EH°| °m±D\ UL_DPCCHS Sol- 01 Sh dlM*j 4#^0II ^X=l 3|AR°^ ESB Eh 

#31 3|S S^H D°l ^# Oil 2iCH AH , 31 S gafi D£| 33| 31 BEfB 3IAR B9IUS2J 3^X| 
^I9°J i§§ ?|& 3U<LK)||AH SCI SHS S| 2| 2| 3^xlS 3j|^& 4= SIXIB. 3|A"RH S £!££l 
biy #EH SMAHIM2I ^ 01 3>h UOUICH, #31 < Ml > 2) <^^# 10> g 3||^& Oil 2iCH AH 3| 
s Ii5 OOil 4^9 01 2ib 2^ »S 3^x| a| El SOU CHSIOf S^S SH 01= 5IHS B^ A|B0| 
SOIAlb 3§0| 21 Ch IrErAH 3|S |g5 DS Sir Oil 2^ CH AH BJ\D\ 3X1 & h 2, 3|X| ^ B9I 
UM2I 3^X1 WJEH2J ^SOIIAH SIS2J 3^x|g 3j|Arffi 4 2J£i| 3|S fflgfi OS ^§SH Ot & 
Eh 

3IXR BEHUSOII gOII kffl 1 BEHUOII CHtt S^SI 3|gx| *'EHB "'£12 ft ttH, *' ^lEHb 
L»S! mEi SBOII ^JH5|2, #31 3|XR2| BEIIU ^0|Eh # 3| U|EI* #31 <4 

afAj 10)31- <4=^# 11>S SSKM SOiaoil SiCHAH , 31 2. ffl&H DOII 4^3 01 2ife »g 

xi ^ehss Amma. ms\M i\s. mmz doii ^ms o\ as itmzi ^eh^2i okq& di 

S If £ LSH« ^IEH 3a* SSSHOr- Shffl . #31 3|S giS 02J x| § 3^x| m 

EHSS A^gS^01 SIS2| §^|| ™EH« »OhUI 3?, #31 3fOhU ^lEH^h L»S ^EH 

SBOII SJH3PI ?lt[ 1253 (Necessary Condi tion)0| Ch # 31 <£2 1> 0| E-h SSr 
Eh 



o =; on — £uu i -uuooos / 



4131 <ia i> s E^sib 3is ass Don 2ioi ai. 3ixi ^ eieiilisoii ^§ab ^hgxi 
ffl!Ei°i " |01 01 j\s. ass mm &oi£ieh, &3i " |0| a 3im ass doh 4^s oh 

Sib ill 31§x1 ffliEISe <4=§14 10> 21 <4^±l 11> Oil 3S81 01 ^^Ejfe §SI1 31§x| 
Big ,. 2 ...., fc 3)s D oho| xm D[mxi b. IE | S o| Ajgw aa2S [JtEim 4= SI 

201, 4131 £S3 atl-S <4=^ 12> S SAIS ei. 

I ~°- /> l-2--.|/>l 



4f;>| <4=§14 12> OIIAH £ 3|S It3 DS| xie 31§xl BIEISSI SOI 01H 31gXI0|El. 

4t3i soi oid 3i§xi« sib xis 3i§xi aiassj £§3 ass stuconic 

Combinational £13 ilEl. 413I gifg <4^±i 11> Oil *|g81 £1 §^?Sf 31gx| *]E| "''i 

S 31 S a^S DOII 4^£l CH Sib xlS 31gxl H|EI rf "S¥E| §4!£! Convex Cone Eh 2| ^E|31 

@ei. ^, 4t ?i 3is asset- 21 soi lqi xi m 3i§xi ^as°i sm mm°^¥E\ §4i@ 

Convex Coneg L xl S! Mi £2011 ^IxloH SiCHOl °1E1. 4131 5201 3|£ aSS OS *JSi 4= 
Sib 12520101, #31 Sfl 52i (53 2> £1 §1E1. 

S Oil 2iCH AH 4131 (52 2> S| 2|0| B g^§| 0I6H813I ^1 SH AH £ 6S S5S El. E 6S S 
i°t-2| 2ig 31X13 L=1°! a»a Mi S20II ?|xl81b Convex ConeS EAI S EEH0IE1. & 3| 
Convex Cone°l £b §e|g 413I E 62| a|E| 601, 602, 60321 £1^ 3H2S LlEiy 4= 2i Cf . 

4131 E 621 fiSOII/H L=1B! axl S! Mi S20II ?|XI81b Convex Cone°l S b g«0| 4>3| E 6 
2| B| El 601, 602, 60321 ilS 3 2tfo S LlEiy °iQj= oj D | B m§A|3|S, LOI IS CI 5 L 
xlSj Mi 322 LxlS! Convex ConeS §41 H 4^ Sib eijEISS SOW 01, 41 31 goiy ^'EIS 
SLxlS! Convex Cone* S@ H 4= SIElb 30IE1. D\ LOI 3| AR Oil AH AlSSIb &EHU°| 
S aafSHSS LxlS Mi S21i UEiy 4= 2Jfe Convex ConeM S^Sl ^mm »M 911 01 El a" 
El MM S^OlLHEl , ^31 »g 911 01 El ^EIS^ U|£ g&fi OS^^SIOI, 6f 3| <4§, h ^l 10> HI 
<4SfA] 1 1 > CHI ^iSSie, 3IXR2I S# 2I6IILI 4^ UHOII ^SS S|^2| ^Igxl ei]E1S ^I^Sf 
4= SIO. 

3|fi liS D°l H3| 31 Li¥ 3C1S, BB3| 31 3IXR2S 5!#6II01 5|b 911 » A|3^ (HIA|J|£1 
33131 3H7:i3, 2| 31gx| BjE1« ¥l» AI20I E2H S&IC1. Ill £1 AH S|i&2| 25 

g 31X1 H LX1S! Mi S2fM UEiy 4 2ib 3|a 1^5 OS ?£8H 01 olbQI, affl^2S Sli 
m°\ 2iS 31X13 LxlS Mi £218 Ll^y 4= 21b 3IS IS-S DB S-OILH b 301 OlgEl. 
8131 <4^4 12> fc ^ 3| <53 2> ■ E.^A|3| Lxli! Mi SB! SAIflt 4 s 2ib xie 31 
exl ajE12| 3|S S&fi OS Oil 33IB 31Xlb 3|Sgi^SB ^olb &I0IO. ^ 3| 33| 

■ £b 3| S a iS« 0 all 0| £1 tlCl. 



Ah^| <4,afAi 13> 0|| l=1M 5|g5l £5, Ixl S Mi 5ZI1 HA|» 4- Sib 3|S ItS D al ,E 4 
3H2| ajEH^ 9 El . &3| E 62| Sifi 2| 2i°j 33H21 w|EH« 31X13 IxlSi Mi 5 3 Ji 
SAI& 4^ Sib 3IS fflSS 021 d|3ol S 81U2J ««E131 EH ii25lEl. Dal IS A1S51 01 LxlS! M 
i 5 3 J§ SAI813I ?|5HAHb 4 L 3H2| xlS ^!|E-|31 1281DH, ^31 4 L 3H°1 xlS 3jE|&0|| CHff §S 
■ B^3| 31 3|XR2^ 3^8131 °| SH AH b 2L3H2I ^^#d|EJ^ 1281E1. 4131 D all 0| ^31 <52 
1> 31 <52 2> * Si^SlXI El 0 a ,|2| 33131 LH¥ ?1AH, 3IXR2 S S^EIb xH^ 41 EH SSAHI 
M2| SOIE S3, £13 21 31gxl ^EHH 31|A1813| flSHAH b 3||^ AI2E 2£H a£IES S 
21 * SOII Oil AH b 1> 111 <52 2> ■ Ei^31 b AHsLn? 3|S gJ^Se! D 4 S AlSsl El. 81 31 

<4tfAi 14> = 04 s ajoicI. 

/•>-, M-i y-yi x/,. 



a^| OsfAi 14 > o||AH x g aSH|^ (Kronecker )3i UEUHDl, 7 ' £ Lxl & § Hi 
2|D|gfEl. &D\ <^9iM 14> OIIAH ^8US D 4 b 4L3H21 S^EIS OI^OIS SSOI HE1. ^ 3| < 
13> Oil L=1B 3S81 El 1X1S! Mi UaUlbQI 12tl 0 4 2| ™Ei 2| 3H4=b 43H31 

SOI, 0 all 21 eSSlU, L=2« 3S81EH D.„S 2X1S! Mi SZ1S LlEUHbQI 

163H2I «ja31 H281XIE1, D 4 b 83H 2| a|E131 S12S 9E1. 41 3| Mi S^SI xlSOl S31ff 3 
E1AI aSIS 3IXR21 &1E1IL12I 4^31 §31S4=M D all 0||AH LxlS! Mi §211 SS81bQI 12 
m H|9£| 4=SE1 D 4 OIIAH LxlS! Mi S^Slbdl fiSff ^IEH2| 4^31 MOlbEl. ^31 D 4 S 

?S81b Xl^31^X| BfjE12| ojajib lo ^= (4/ - ) 0|°S, 0 ail 2| ojen ^ 2LSE1, LOI 31^4= M SOH 



20 

.5PI <5 3> S S gJS2| #§0||0)| CUE 31s 81 BB D 4 2| SOIIOia. 

5PI <£ 3> E 3IXR Si ohEim ^ S 2 3K£ SfSS 3^ D 4 0ICh §[J\ <S 3> 2| d1,i£h d2,ib 

^ixi^sj yam 1a 2011 3gg b ibm xts 3h§xi ^ehoici. §i3i <s 3> s # 31 < mi > 

S| < 4,shA| 1 o> CHI 3§SK)| 3>j|<M-§fB £132) x)= ™EI5 SOUi 4 s Slli. #31 £132! ag 

^eib <4^# 11 > oil sigshe a^£i 3^xi hieib ?a 4= a a. 



OJEM^ 


0 




2 


3 


4 


5 


6 


7 


du 




0 




0 




0 


-j 
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0 
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#3| <S 3> Si XI g B!!EIS <4^# 10> Oil »§g Oil 2iCH Af . "3i S5H XI ^gSbCil 

cx^ a = gjjgoi a ^| S 3s§§jfe 301a. #31 a b e#^° s *J83B gjaoii 

2J oH AH ^§H§ 4= 2I°M, 3|XR^ BiPl A)0|2| xHSSSOII 21^8^ &0\Q. # 3| XHHi.^01 
BIBS 3iP|2| 0|=^EB i!0j|£ S ^ 21° 0). BiPl 2| 0|§^E3i 10KmO|Sh°l XI^2J 
S & 9 ft§0||2! 221^8011 AH ^Ofy »1S «2j 4^x1 0.3 OIHa. #31 «2| 2i 01 LH¥ 
20 m\{ D[WX\ B«E|0|| bISHAH SIH A|2h 01*011 3^x1 ffl|E|£| &°| »0PI- & §¥, 

3^X| ^EiB iStWfc xH&|AIB§B0|| SJH AI3 0|*0|| ^§1 £|»°| 3Hx| U|EI3t0fl 2S8I 

XI £8|b 33 01 21S0I, "SI & 01 3QB SXH 3igxl SIEIOII dloHAH gjfl AI2J- 01*0)1 3g 
1 3^X| *!E|2| a °| X[0\J[ 5fg 3FgX| "JE1B £0HJ|3| OiBjS 3§0| SIO. 

IBB* AH #31 a 2| &2 3|XR2| Bif3|2| m\\°\ XHtig&OII CH5HAH *)leh *!#5H ?0)0f 

sm. ^ss "si ate 3ixr sufxHas ssioi ea^iona s$a 4 a a. 

# 31 < M2 > 0j| AH Btt3IS¥H XhS 3*gx| S|E)2| B^B 4^d g>S 3|XR0| £3 3 
3*§X| Sl| EH B *!38*b 1§S SPI < B1 > , < 82 > . < 83 > Si » Q. 

81. 4^3 »S 3fgXl wjEISJ °J^^0I| 3^X1 ^!EHB #31 <4=^# 11 > Oil 

^gSi04 Sfla «JE| "i" '"S 31l£! 

B2. B10)|AH ^SH£! 1 'a SXH °l 3^§xl AfSSI 01 3IXR ^^£| 2IEIILKHI 3i 

WX\ HiJ El 311^. 



B3. B20IIAH 31l^@ " S ,, '* ,/| S. M^m *, B1¥E) 

#3| < B2 > 2| <4-s h # 15> OIIAH fe ^ BEflUS) ill S^OIO. #3|0)|AH 3|XI^ 

0| Si Jmx\ ei|EHB Hf#0IIAH 3|XRg &EA| #^if a|E|2| S3|x|&S B&3I2I- 

at°s ahsshoi: met. nm xi as s^oiife 3^xi™Ei3i ?ii^gfe b^ 

e^s e^3|3f 31l^& #SSf 3^X|«|E)^, 3IXR0II AH AlgShb #SSf 3^x| «!E|2| StOI 
AHS S^XIHS, 3IXR0II AH 3j|<ySHAH £!^Sife 3)gxl ™Hfe ^Xil xH^ SSOII ¥&Shfe £1^ 
21 3^X| «jQ3i Oiy 4=£ SICK SE S BB3I0H/H 3|XI^°S S#5|b 3igxl ™E|£| B^^2| 
S#01l SICHAH 2f?3i ^ah&QB #^2| S^B MI 4=£ 2i d. 

IBB* AH S ^SOIIAHfe #3|0]| >«a ag S3|X| g§ £# * gf^g gp| 

^ISI-OI 31-gxl HHEHSJ ^ 31-AI Si££ §h EK 

£ 72 ggjg 21 3^xi aia°i a^aii eai& nsoip. #31 e 721 7012 3f§ xi ^eis! 
ichxi a^oia. #31 3hgxi ™Ei2i mom e^e 3gpp ssb chi #s«x^ sib x^^e^2| as 
oil am b^ s^o^, 4^3i5|o^ 3ixi^a- 3^3121 3^gxl «ieib Mas- 3t°s aass 

S!^0)| A) gfgflt 4^ 311^ 3h#x| a|EH2| 2jai^ 51 ^ Oil AH aaff 

BSHAH &4S8hfe Al^g #^ X)8IB &XIB 4^ 2iQ. # 3| 1CHXI S^OIIAH B^3|3f SSBOII 
SSHX^ 21b X^E|2| B^I^B 3?, 3^31011 AH ShSfS^SHasi xHa&SS D\ 

#3| E 72) 7032 3^ X| a|E|°| &X<r till S^Sib 3*010. #31 £ 72) 703 31§0|| 

AH 3^x| a|E|S| B^fe XhS a|E|S| B^'^OIO. #31 xh§ ffl|E|fe 3|-§x| *]E12| 

l^xl BoH ^1 xHa »0|3i S-^8lb 3|-gxl ^,'EIB ^Sl xHkl &3 0H 3|-# 

eae si^j2i 3i-§xi Bigs bsoiso. 



o^n=n ui =r<iuu i-uuooo»/ 



a^I E 721 21-g XI BjEISI S01XI ££2| 4^1 Tfe £ §f 4= Sife SKO, S^SS ^ 
S-S Oil 2ISHAH ^SHXIDI, Bffl3l 2| OI=^£0|| °IESfb aOIQ. Jl§ XI B|E|S| SCHXI 2 

£ ^3i t=b a^gb Jigxi ^Ei°i sim «4= ne a 21 s §t 4= 2ib aoim, s& 

^2S 6IS3S! &aOH 2|SHAH ^§HIIffl, BiPI2| OIS^EOII S|£8*fe StOI 

s a-s 21 3^x1 h«ei ^sib aas SP121 ggon 21 ska sei g^si oishi 4= sip. spi°i 
ssoiwfe 4=421 us si- 01 31x1^21 beiilpf 2^21 s?i mis mjis &q. s 2 

S2| 4iAI OHIfe S gfS2| 4^3 LHgS ?SI»8PI ?|SKX 12§! 20101 S &g°| LHgS IS 
SIAlb StteO. 

spi 16> s etai u IJ&2011 3§§i b ^gxi <*<eib mm^ hais 4012, s^ 

3| <4»A| 17>E§^lf 3HXI SljElfi ^Slb CHI AhSEIfe Xie ^EHfi ilS EAI& *jO| 
Eh 

I '-•--I'll 



<4,sfA'l6> OH Al *' ,7, S Bhau 1011 3g3 b SSlf 2|gXI a,' El 01 2, ' S,/, S B 

am 2011 ^ssfe g^a ^aoioi, &ji ar^'s ^at i^bci. <4=^ 

4 17> 2| X| 1 ^EHfe feOI <£ 3> 2| XI S S,'E|g2| SmoiM, <4^4 10> Oil *|g£l OH 3 

32i xi= ajafi =?m^Q\ Msg a, s*±4*as 3H=ck 

<^ai 16 > ^ <^^ai 17> ° A1SSI01 SPI <4^*1 18> m §2|& Eh 



B^JIJI J\X\^2\ BEHU 121 2£¥ EH 4= 61th MSSfOI . *S ff XH^ 4^1 

S|3| <4-§t4 19> £ 32|»Cf. 



<4,ohai 19 > o|| AH MS 31X1 ^ ££J AJSi 4^S|fe Bi^|2J §312| 4=012, LS 3IXR Oil 
AH AlgSffe ygmoj 4,01a. S ^SOUHfe BSPI2] §3H2| 4^S 1 S SI H , 3|XR 21 £ 

£J BSIU2J 4=S 2S SIS Eh 

<4=1[AI 18 > ^ <^5fAj 19 > 9 Af }| <4=SfAl 10> 0|| 5jgg| g g^|o| <>=^ai 20> 01 



<4=tfAi 20 > CHI AH '-" Si "" fe « 2f "2| S Ell SXISBOICf. £M <4=^4 20> 2| ff 
»¥MS ^l^iSIB SI3I <4-^ai 21 > 31 H Q. 




a^i <^shai 2o> 2i ga^gf 3y^»e s^i <^m 22> a a o. 
ikir = i c, * Ga "i| *'| = i n,r + i <.- 2 i 2 



431 <^shAi 21> HI <4=^4 22> fe 3IXR 2| £M BaiU3f 23H0IH, 3|XR 2| £M i!Si 
^Ajgh e^3|2| raj^ UHS 3? <4-^±! 10> 2| 4AHI m S0l0lffl,43| <4=^4 21 > a < 
^§fAi 22> Oil 2|5H AH BiPlfe 3|XR2| £M B9IUS0II 2|Si ffl^SI xlg HjEIM »feQ. 4 
3| S3 2| xlg BjEHfe 3|S 81 DOII Sib 3!°SAH, BiPl 31 3|XR°S M#Slb xHli 4EH 

sfiAiiefe a^o| w § fflia°i b^oiek 31XR21 Bam3i 2;n^ g?, itiab a 3 21 » 

g engoj ojai^ 3t j|EO| El. 

E8ggaS 2| gAIOIIOII [115 £32| 3|gx| "jEHfi 31IMSlb 2148 EAIth feAHEOIEI. 4 31 
E82J ggo|| AH 3|XR0||AH AIMSIb £M BaiLl°| =£b 23HS 3I4SE1. 4 31 BaiL|2| 4=b 

e *§2i oishs s^i as =£oi oh , e sgsi imm i&sixi aba. 

431 E 82| 801fe 3|g Xl ™0I 3IIMSI3I flflflAI £3|StS ^4Slb 2I40IEI. 4 3| 3|gx| ffl| 

Ei2j sims ?i§h ^§goHoi sib £3i&fe ^ iSt --""la e ='°i, ziai 2 -oia. 431 
j\mx\ 43i a " ,|0| 2i «= |0| g 31 s i^s doii sib atssi smoici. 431 31s igs doii si 

featg 21 SfUS 3lflx| S3I&S *!4Slb 0|£b 43| 3|SgJ^fi D2| M% Oil SIOUH, (52 
1> 21 <£2 2> S B^A|3| 3| ^SHAH Old. 4 3| £3|&g "2| at £ 3|XR2| £M B9IUS2I 

e^3i°i oj-eim aio|2| ,mi E£ mm m%m am iS4£ib stolen , 431 ms m# *ny its 

0|£| fflfe gj OIIS BBPI2I ^ES § 4= SI C| . 

43| £ 82| 802fe 3|XR 2| £M B8ILIS2I BiP|2| BBILI A|0|2| MS XHii »SS fe 

^SHAH, fe »9 2| 3|gxl 31IM0II AIMSb XHy *S HI HS **4Slfe 2I40IEI. 4 3| 8020IIAH 

Bapife 3in^2i #m eh am 121221 ms s s^skm. 31XR21 ^m oham 121 &^3i 

21 °!aiU, 3|XR2| # <M o|g|L| 221 B^3| S| S^EHU AI0|2| XH^ ii HS MS^ Q . & 

31 ill ^§ mm Hfe 3IXR0II AH ^11 4=MS|fe B^3| S3i°| =£S S|H, 31 

XROIIAH <Mg £<M A| CHI AlgSIb ShQIUSI IS Sib S10ID. E 821 ^ S Oil AH b 3^3| 

S312I =£S 1£ S|^, 3|A|^0||AH A|g§lb ^M2iaiU°| =£S 2S SIS1 C|. 

&3| E 82| 803^ 4 3| 80111 802011 AH AIMSI04, S» 2| 3|gX|B 3||MSfbQI AIM 

Slfe £*9\ Xim mEim ?Slfe HISOICI. ^f3| a* £| 3|gx|£| SIS B^3|3| ^Molfe 3IAI 
^2| dS3| SICH3I £|E^ 3IXR2I £U 2iaiU 131- 2011 3gS| fe 3|gx|S K&P. 4 31 

SI32I 3|gxlS ^S|3| ?|SH, 31 S DOII Slfe Sfe xlg ffijEI "'Oil □8D AH E 82| 803011 

sife ^Mm si msi a, ilea sis ^fe xig ^ei m bomq. 

431 E 82| 804fe 4 3| 803011 AH XOM XlM H|EI rf 'S AhSSf 01 3|XR2| 2| ehHIUOl AlS^fe 
S^II 3|gX1S 31IM&a.43l 39? ffl 3|gXlfe MS £^ P3F SSHXf AH, 3|XR 2| BQIU 

Oil AH AfgSlfe 3|gX|3| 3d. 4 31 x|g H|EH rf '£l 801011 AH ASgf Algol 01 , E 82| 804011 
Slfe 3|| MSI 0|, a 3 2| §S1I 3|gxlS 

431 E 82| 805fe 4 3| 804CHI AH £ ' 1 " 1 S 3IXR #M &EHU 12| SflSPfStl S ^§5| 

H, ' s,I| a 3IXI ^ ^M PiaiU 22| 4^ SI 3|gx|S ^4tf 4 31 3|gx|« AlgSIOI 
801,802, 803, 804213 it B^WOI 4flSI 3|gX| c '' ,/| ^ g 4^?S| 3|gx| ^■ I/, 2| 

".-I 7 ' " s. aMsife ui4s y^eia. 431 ig sm*i g3isife gf^oi a. 

e 9fe s argsi gAiotioii aim 3|xrui bs^isj g^2i sn uEiy bAHEoici. 431 e 9 

Oil AH 3IXR2J ShEHUfe 23HS AfgstCIH 3I4SIS1C1. 4 3| E 92| 901S 3|XR 2| SSf°£AH 
3IXR2) Pigm 1i2 o« CM & 3FSXI EH 2J S3IXI e1 0 ,e2 0 S a£tS SS&Q. 4 3| 

afe 4 3| <^tf4 1 1 > CHI ^§3 01, 49?5l 3|gx| b«e|2| 31IM0II MgElfe 31I^0|EI. 4 31 E 
92| 921fe B^3| 31 3|XR Pi9IU 1,2011 CH & 3^X|2| S3IXIS e1 0 ,e2 0 » ^4S|H, a2i§ S 
SffO. 4 3| 3|S DOII ag fe gfg£| ^S¥feOI|AH gge bias S3|xl e1 0 ,e2 0 fe 3IS 

SiSfi D2| a e Sim AISSIOH S3|xl e1 0 ,e2 0 0|^0|| 31IM£lfe 3|gx| aSOl 3|SfflSH DOII 
Slfe x|g SjEIS Sffa =£ SIE^ 431 afe 4 3| <^5f4 10> ^ <^^ai n> oil ™ 

MS OH, @x| «'EH2| 4SSI 3|gx| ffl|E|2| 31IM0II AIM£lfe 3||4=0| Q. 

431 E 92| 901 jB- 921011 AH ^4£|fe fflgg 3IXR31 gJXISIOIOI Slffl, ^ xl SI- XI Si 

3¥0||b 2[ BEimoil CD eh 3|gx|3| 3HM3BAH 3IXR3I Eh^3|0||AH 31IM3 SIOI AHS Ex^3^ 
^3|H^, A|^U2| 4feM 10HES 4 SIE|. E 92| 912fe 3IXI BBIU Ol 2S S§H AH 

M^£lfe B^3|^2| ShSFXHaom. 4 3| SI&XHyOllfe 3|XRLH2| Bg^3IM ^^Oll MMxH 
ySHI 3IXRLH0II S!b 3^3|S MX1I0II3II M^Sfe SSJHaOl SOHS1 El. 

431 E92| 922fe 3IXR0II AH M£gt SUTJHyg ^M& B^3|3| ShSfXHUgOU AH P_CPICH £1 
S_CPICH« AIMS! 01 3IXR0IIAH 3iPIOTX|2| xU^S ^451 XHy^4IS 1 HS tfSSh E|. 4 
31 P_CPICHfe 3IXR 2| B9IU 1S g§H AH M^£|CN, S_CPICHfe 3|XR 2| BaiU 2S S§H AH M£ 
SICK 4 3| 2|2| CIS BaiLm SSHAH M^£|fe P_CPICH2f S_CPICHb B^3| J\ BSIUS 
0II3IIAH BB3ISSI SIS jH^ S3i =£ S13II th El. 

E 92| 923011 AH B^3|fe 9220IIAH 3||MS MM ^4 il H2I < 4=1**1 10> S OIMSI 01 31IMS 
EX\ <^E] d1 0 ,d2 0 2| eJ^^M 43| E92| 913 UL_DPCCHfi SSH AH M£&C|. 4 3| UL_DPCCHg ?1I » 
SS2I M^S ?lth FBI ^EgOII TxAAS ¥l SH DIES USD AH 2x1 "!EH d1 0 ,d2 0 2| PJ S| 



— on — ckjkj i-uuooos/ 



±D\ #£=!CK 

431 £ 921 902b 3IXR 2| §2f°£AI BiPPI UL_DPCCH£ #£ ff BjEI d1 0 ,d2 0 2| &!S|±2i § 
<¥*t4 n > on 2|§8t0| 3|§x|2| £3|X| e1 0 ,e2 0 S e1,,e2, £ l«#ffCK 4 3| £93 903E 9 
tiff 4SSI 3|gx| e1,.e2, &S <¥^412>0II sjgsKH 31l#ff 3|gxlfi 8h8 #g xH^OII 4 

gsioi, qe mm Masai aoi &au 1,2a ssioi ea^is as&a. £921 91421915b 31 

XR2| E^Eim 1,2S SSH AH BBPIS #££lb SUflHa^AH 3|gx|3| 4g9 ShSf 3§ Sii 
£S6I2 SICK 

43| E 92| 925b BiDI 2| §4°£AH D\mt\°\ 2S#:ill4S BMSCK 4 31 925011 AI BiPlb 
91421 915B S5HAI #££! P_CPICH21 S_CPICHB Al-gSIOI 922,923,9 24°! =SfM SmffCK 

£102 b &S°| £AI Oil CHJ 0C|g BiPl ¥#B2| ^?4S UEhBi £B0|C|. 01 SI E10S S5 SI 
01 fiSthCI. 

431 £ 1021 10012 B°= h ^i °i efamsAi 3ixroiiai #£s anfxny§ ¥#thci. £#31(1002) 
b 3ixroii ai sfsaiyoii Msm 321 §ne> ^hubs ?t£ ¥#& §nfxHa#sii 2^ a 

aS §101 01 221 S!SH ^S&CK 

431 £#31(1003, 1005, 1007)b 4 3| £#3|( 1002)011 AH S^Sb #S0|| xHa ¥SB gSIOH xH 

a °4af#s iiai w^ma. 431 £iooiib ssxnaoii cn& £#3ib eaisixi aaa. ^xii 4 

°S, 4 3| £#3|(1003)b 3IXR0II AI P_CPICH0|| 19 g 0VSF¥S2I §°J& 0VSF¥2>B AlgeHAH 

£#3i( 1002) oil ai sisrxHa#s>2i £#sioi pjpichs ^ae ci. 4 31 £#3inoo5)b 31 

XROIIAH S_CPICH0|| ff& 2 0VSF¥s2| = gJ5t 0VSF¥SB AlgoH A| £#31(1002) Oil AH 8^3 SI 

&xHB<ysa- £#sioi s_cpichs »se a. 431 £#3iuoo7)b 3|xroii ai dpchoii sf& g ovsf 

¥S2| gaSh 0VSF¥mfi AIMSHAH 1002011 AH SHfxHa#s2f £#S101 DPCHS ^§!ffCK 

4^1 £#3|(1003)2| S^# 2 P_CPICHb id a #33|(1004)£ °J^3 2, 4 3| £#3|(1005)°| ft 
^!#S S_CPICHb XH a ¥431(1006)^ °J^@ CI. 4 3| £#3!(1003)2| s^!# s. P_CPICHb 3| AI 
5?2| B9ILI 1(180)S SSH A| #££ xtiaSAI, B0I L| 1(180)011 AH 3|°J X14XIS2I SIS xHaS 
¥ 5i£^ eHSCf. 4 3| £#31(1005)21 S^!# S S_CPICHb 3IXR 2| B9IU 2(181)B S 
SHAH &£B aiaSAl, B9I L| 2(181)0||A| 3f°JAI4xl^2| Sllf iHy M ^§Sf 4 £1£^ §HSCK 
43| xHa ^4 3|(1004)b 4 3| £#3| (1003)0|| AH S»£|b P_CPICH^¥E1 xlM 3|gx| «|E|« 311 

#si3i xHa ^4 mmm ji ^43idoo6)b 4 3i £#3|(ioo5)oiiai s^ei 

b S_CPICHS¥ El Xie3|gj| HjEIS fl|#5|3| ?|ff xHS ?4 SIS ?ffC|. 3|g xl 
31l#3|(1021)b 4 3| XKU ^4 31 ( 1004)21 ( 1005)011 A| gj^@ xHa HI H£f 3|XR ]» S°J 

5|3|| a#£lb SflSf 3|§J| «|Ei e1 k ,e2 k S A|§o|01 x|= 3hgx| a|EIS 31l#ff 4 31 X| 
§ 3|gx| H|E|2| gJSI^S 2£ffCK 

431 1« 4H(1023)b Xl^ 9101 El ei|E|2| gjai^SAI 4Sf OPCCH2) FBI IE SOIIAI 911 ff ££ 
B9IU ClOltflAIEIS ?!§!■ D1E1 SoH 3|XR£S #££|2, 3|AR E 431 ?-||e! SSI A|g 
SIOI 47?SI 3|gxl BIEIi a#S!- ¥, at B9IL|2| #§ #»2| §^?§| ?fgX| »i!EIS £#S|01 
SI 2! 21 31-gXI 91193 ^4SI01 2[ BaiUOII 

43| £#3|(1007)2| « OPCHb £# 31(1009)21 XH i ^43|(1008)S °J^@ CI. 4 3| xHa ^4 
3|(1008)b S OPCHB AISSI 01 xHy§ ^48112, □ 3j]f2| lai&g £#3|(1009)S tf 
CI. 4 3| £ 102| £# 3|(1009)b £# 3|(1007)2| DPCH2I xH <d ^4 3| ( 1008)011 AH ^4@ 0PCH2J 

aai^s gj^°s ytoi £#sioi s#ss ^si&ct. 431 £#31(1009)21 s» s as 

31 Oil &^30l OPCHgOII CHI 01 EH xHy°J DPOCHBOl S»3| (1010)011 A| B^£10H, SjeiEl £| 

tH(1011)S CK 4 3| S|/SieS3| 1010011 /H OPCHOfl AH DPCCHB ?4S| b TFCI,TPC^2| 

SSI 311 S XHIOi ggOISIll Pilot UIMfiE All OH 3lb3l xHi ^4 3lbS ?IS|0i ^ti@ ? S£H 
2| o| §H a _ 

43| ^ojEl5.| tH (1011)0|]AHbr °J^@ OPOCHB S2H 2| £AH^ ^4§lb J1I4S * 
^S3|(1012)S S^AIZJ CI. 4 3| £ 102| 3|(1012)b XH a ^Sl!|4S ^HSIOI 3|AR0||A| 

xHa ¥S UI4S 31x131 #2) S!eH2| A|gA| CHI 01 EH » g^ff CK 

£ 118 4 3| £ 1021 D\m XI 31l#3|( 1021)21 LH ¥ ^^£21 SIU2| »g0j|O|C|. 4 3| £ 112| 
1100S £1021 3|g xl 31I #3| (1021) B L|C| V=H 3J0ICK 43) £ 112| ¥4 4S(111)b 4 3| 

£ 102| XH a ¥431(1004), xH a ¥4 3| ( 1006)S¥EH £112) 3|g xl 3||#3| ( 1 100)£ #££| b 3| 
AR2J £# B9IU 1(180), 2(181)21 BHf3| 2| BBIU A|0|2| #s #£ xHa 99 011 CD 2 4S 
OICK 4 3| £1121 3|gx| 31l#3| ( 1 100)S S ^ S xHa ¥4 4a(1111)b x« a ¥4 4S H43| 
(1101)011 AH 421 OH 4g 3|§x| #^1 31 ( 1 102)21 24 31gxl 3| (1103) Oil AI A|g@ CK 

43| 24 3|gX| #aj3|(1103)g XH a ¥4 4S H43|S¥EH xHa ¥4 §Si gJ^gtOI, 4 3| 
XHa 4MB AlgSIOI B^3|0||A| ¥#S|b 3|XR2| £##S3f £|Q|3| £|b 24 3|^X|B #^ 
ff CK 431 24 3|gx|b 24 3|gX| X143I (1104)011 XH42I CH 2l°ffl. 431 24 3|gX|b 83H 
^ 0|¥O1 Xj 9i2, at ^ oisj^ 0,1,2,3,4,5,6,7S 3|X| 2 °i2, 4 3| BSj^3| 3|sj|^ LHSS 
43| <S 2> 2f ST CK 4 3| 24 3Fgxl #§| 31(1103)011 AH #^=1 24 3|gx|b B^l^ 
¥331(1105)^ gJ^2H CH, 4 3| 24 3|gx| XH43I (1104) Oil A| 21^!^ ¥S3|(1105)^ °J^£H b 
24 3|gx|2| dl2£|CH, 4 3| 24 3|gxl # §1 3|( 1103) Oil AI #§iS 24 3|gxl 31 3| = 3|b 21 
^1 — B ¥S£|0H 3|XR£S #£SCK 4 3| 24 3|gx|2| B@i^b ^31 TOICI 3IXR3I 3|gxl 
XH43|(1223)^ #££| 01, 4 3| ¥3| Tb 3|XR a B^3|2| Sltf #s #£ X«a S301I 2|^gt 
CK 



931 T0I-E1 29 3fgX|2j B^fi 2£Sfb OlSb 931 E 72| tig Hf HQ. 

931 3fgii S93i(n23)s 2£ a 2§ 3fgii2i B^b 3na xi93i( 1123)011 ah ns^b 
3fgxi2 as JHgssu=Qi AfgsEL9 3i x^isb 3fgii 21s 3ixRiif bippi- gam 
a. 

931 E 11S| 3 S 3|-gX| i*B|3|(11Q2)te 3fg XI 31l<^3|(1121), 3fg II 39371(1123). 3|sS! a 
5 0(1125), gJS! ^ ^S3|(1127)S OI¥01 XI 21E1. 9 31 3|gX| 3j|#3| ( 1 121 )S 3CH y ?9 
H93|(110im 3fg XI XH93|(1123), 31 S ggfH D(1125)S¥EH 2f2f ffly ^§ §S, 3fg XI , 

»e gj»°s g*oi 931 <4§, h 9 io>s3y^sfo), aoj&s nm m&si 93i «■ 

§ ffllEIB AhSSK)l <4^9 11> S 3H#5fOI £l92| 9^tf 3fgx|fi 3ji<^& Q. 

931 3fgl| XH93|(1123)S S &3 0IIAI HIBSt 3fgx| ¥iSHAH , 9 3| 3fgX| 

311^31 (1121)011 ah aitfg! sssf 3)giiB H9si2, 9 3i mas Dmx\D\ 3ixR2 eam 

1(180)3- 2(181)011 MS £ ?0l!b 931 9^?Sf 3fgxlB 3fgx| 31I^3|(1121)S 2£S| 01, 3fg II 
31l^3|(1121)3f S £b Ifg ™'Ei2f 93| »§ «|EHS OlSSt 392 9^1f 3fgI|S 311 

4= aiEHi em. 931 3fgii xi93i(ii23)b ^ 3i Tom 931 e 102 ?m± ^s3i(no5) 

o| fa OJ 33 ojai^oj g^g gjgj g> 0K 33 ^gl|°| B^3f 3|S3|b 21ES 3fg 

II US 31(1 123) Oil AH 3fgII2 maS&Q. 9 3| liiSSfb Ol^b 93| E 70IIAH 

£S& SOI, g gfge! 3fgxl2 9M eiai^ 2£S ?I§HAH 0|CK 9 3| XHiS9S 

^giib 3|xr^ as at°s ^§£ioi ot sum. as asaxi as Aioiib 9 

§ 3fgxis si^ofegi jii^ Expf i^spi goi Ai^asj hsuisi^ii a a. 

931 E 112|3isa&fi D(1125)b 9 3| <S 3> Oil AH EAI2I0H 21b 3|£gJ^E DCHI HS9 CH 
21b BlEISS IH9§H*S 911 01 a. E 110IIAH 93| 3|£ glgffi Db 83H 2 X\m ^,'EIS ? 

aaaa. ^ 3i 3is^^s o(ii25)^^gii 3n^i(n2i)s nm E£mo\,jmz\ w& 

31(1121)31- a Qia M ^te 11^ S1JE-J2I- ffl2|5| SflS 3fgl|» 3j|^S 4 2JE^ SH^ffl, ojqi x 
^B3|(1125)S »S «|EI1 S^SfOI, 9 31 ^gfl Sl^3| ( 1 121 ) Oil M 3||^@ ^E|°| eja, 1 ^ 

3^ aoiejii ^ 2iE^ ansa. 

431 E 1121 ojqj^ *S3|(1127)0II/H ei^'^fe Nil SB* 3IIREE S^affl, 4 31 N 

S 3|IR^ 0^31 M0|°| 3|g 5!^ XHH *3 0|| SJ^gf^ giOID. 9 31 NCHI CHS ig§ 

E 7°| flgj» BU, 

931 E 112! ±fl xl (1106)21- (1107)S ? 3| TDJD eJSI^ ^*3I(1105)S SJ^B OH. 
i¥lfl(1106)fe 21^ ± ^S3|( 1105) MAI H9 ^SII 2|a|^S 3IIRES S^ff 4 £1 

EH? mDI, iSH «(1107)fe ± ^S3|(1105)0||AH g^a 21 3hgl| °j^^g D\mX\ 

H93|(1123)S &§m 01, 3^ II H93|(1123)0j|AH H96H2 2ife 3fgIIS JHtiSft 4= 2iE^ 

ea. 

93| E 112| a(1113)fe Btt3IO|| AH 3IXRES S^Sb 9 MS AH , If S a|E|2| 2JS|^ 

*S H9 3fgl|2| 2J^^» H*»Cf. 9 3| H9 3fgl|2| 21^^b ^3| 1D[Q 3|IRo S a 
#£|ffl, 9 3| »g 9!|EH2| ojai^ b ygoh m g^gQ, If = «iEH 2| o|e.x^ NS | S ^ 

@ ^ 33 ^gII3 ojaj^S ^3iaaCf. 9 3| T2f NS 3|AR 3|- B^3| A|0|£| o\& VS. 

xwm saoii 2isn ^ggfe atoi ci. 

E 12b 9 3| E 11 Btt^l 2| 3|gl| 311^ 31 ( 1 100) (XI AH 31I^£J0H 3IAREE 1* 9ES 

AfgofOI 3IIR2I ^ ^^J o|EHI U Oil A|gS 3fgl|g 3H^§lb 3|AR2| 3fgl| 311^3121 LH¥^ 

smsi asoiioia. s arson a& oishs s^i ash 931 e i2b3ixR°i ±im 

B9IU3I 23H^ 3? 3fgI|B 3||^ffS 3f96h£i CI. 

93| E 12219119 9E(1211)b 0^31 2| UL_DPCCH2| FBI HE B gSHAH 3IXRES S^EIb 9 
SSAH, 2§ 3|-gl|2| oia'^ =S tm BjE-121 oiei^OIEI-. 9 31 ?-||» 9S(1211)b ± 

¥111(1201)^ gj^S Q. 9 3| ^?|I|(1201)b ^ 3| TQfEf 129 3fgl| ^e!3|1203ES 21210H 
B^3I0||AH E£2 H9 3fgl|2| B^S 29 3fgl| fispi 1203ES S^AI2JCl. 9 3| ^3| 
T0|2|0||b 5!§ 3fgl| a§93| 12022) 3fg II «93| 1221S B^3I0|| AH flSSSI 
AISJCK 

93| E 122 29 3fgl| 1203S ^?l II 1201 Oil Al ^31 TQIQ gj«£|b 29 3fgl| B^j 

^« S^moi, 2 9 3fgl| AH93I 1204011 AH 921 O] 2ib 2931-gIIS 3|AR2| BEIIU 1 

Jlf 22) 3fgl| S AfSfi- 4= SIE^ SFOf , ^31 TOfEl- 3fgl| £H93| 12 022| 3|-g I| AH93I 

1223ES S£5K)|, 9 3| 3fgl| XH93I 12230IIAH AH 9 SI 2 21b 3fgl|g JHSSSfeQI Afgsf 

e^ ma. 

931 E 122 9 S 3fgl| ^93| 1202b ±f\ II 1201S¥EH 3^3|0||AH S^2|01 £b 91* 9M 
1211S gJ^ES SI- 01 3fgl| AS93I 1221 Oil A| 3|IR2| BEjlU 1,2011 9g 3fgl|« S9 

AIBCK 9 3| 3fgl| S93| 1221S 3fg I| IH93I 12230IIAH AH92I OH 21b 3fgX|£f 9II&9M 
121101 3f = 3| b 3IS aai 0 1225LH 2 ^EHS AfgSfOI, 3|AR 2 #d B9IU 1,2011 Af 

3fgiis aaeo. 931 3fgii ^931 1221011 ai 3fgiib 1205s gj^a a. 

93I ^?III 1205b 4 3| T0m 29 3fgl| ^§131 12030)1 AH 29 3fgl| 51S 3|IR2| 

B9IUM0II »gf 3|-gl| St °S SaA|3|2, 2 £|2| A|B0||b 3fgl| ^931 1221 Oil A| S 
^3b 9§ 3fgIIS 3|X|^2j BEIIUiiOII 9§S 3fgl| ii^A|?J EK 



9ir& UI-EJ- as S aSS XHS 9EH0II OSf BEIIU C|0|tHA|B| Oil Afgtlb SS B9IU 



afaNHi Mflb Dimx\m seam, 012 °i 3^xis oig§H sxh°i 3^xis j\\m^ ^gs 

3Hxl 31128 ^SShHSW BBPIfe 3IXR0IIAH -Al JQI 2S0II 2ilfi ^ 

2ib oiss SteO. 



(57$7B?°i 

m^m 1 1 

sche 2^n°i yams mm £2 2euu aoibHAiEi b 4=is§h= oiss^Ai^aoiiAi bbmsi £ 
2 2am aoitHAiEiff 3^xi £§4 sxioii sich ah, 

*ny ^2^ si» 5§ mass ail oi» sm aas ays eiaf&ot suf mw°i tt 

EHS ?SSfe xm ^S¥2K 

2^011 ens- xhS3H§xis 3isa£rs2f oissi ssa 3hgxi «ias 31-aih 21 

2, °J§ 312 LHOIIAH 431 *Hy 4EH §S2f S^Sf 3^x1 S|EI3 3|Sa^S°l »S 31- 

gxl SHIHB OlgSK* 4=2 2s°l SICH3I- Elfer xlS 3^X1 H|E1°I 2@j^« ?6t2, 4 

31 if§ 3|-gxl ™Ei2i ^S°l at (HI °ISH AH££ 3^x| BjjEIB 34l2§hOi 431 OI22J S 

f?sf aiae atishfe 3i-gxi 3ii2¥£ oi^ohss §fe s a. 

s^g 2 2 

119011 SiOUH, 431 Jimxl 7H*¥Dl, 

431 Xm 4" EH SSI 42§K>] USSte *Ha ^S S£ AHS¥ 2h 

US 3^xlS0|| CHS- 2^fi D\J\H aS 431 xHi 4EH SSOII OEf US 3^xlB 

3II25H1, US 3|gx|0|| EHet ojaj^S SOi S^Sfb US 3^X1 3||2¥ 21, 

431 01 a as a 3^x1 aiaa 3isass» 3nin, 431 ii seh saa 431 012 a^a 
imx\ mast 3isa^2°i »g 3^x1 eiiase oigmoi 422s°j 3^ ^p]^ gfe a = 
3^x1 Hi a oil cn& eim±m aoi- 401 3ixr°£ a#su 431 as 3^x1 aias- a 

Oil °l §H AHiSnr 3fgx| BjEia ?3K)| 232SH2, 4 3| 3|2 ya!2£ 2§ 3HXIB S^OI- 4 
31 Sfllf 3fgxl ajg^f SPIt^fe Sg 3^x| ^aj^l £f, 

as §£!■ ^31 s§ ?imx\ ^?isgoi ss ?imx\ &m\mH ?i 

§§a§ 2^A|3|H, y*2S S3| US 3|4h3|S ^¥IS3 0i S 

31 2 S ^Sfl« SS J\gX\ *a?A|3|3 43| ojaj^H 3|I|^2S S#A|3|b 

^?IXl¥S OI^C^SS ^321 Sfe Sxl. 

3 3 

12S0II SIOiAH, 43| SSI 31-gxl #^3|3h 

aS 3121 LHOIIAH 012 SffSf 3^X1 ajQS 4 3| 312 P2? US 3^x1011 2|oH 

431 01 S Sflif 3lgx| SMEH^h S3ia3t 3|gxl XHS3I 2f, 

4S sj^^oii znm as 3^x1 ^an 3ni^ 3isa^ss xnssm 3isa^s us? 

£K 

431 312 LHOIIAH 431 MM 4 EH SH2I 43| 012 SSSf 3fgX| H|E|2|- 431 xli 3fgxl ^EH 

§i oigsfoi ^^§3 3^Ph si oh 3»h 3b xim 3^xi aiEis ?sm, 431 x\m J\mx\ «! 

EH2f XHy 4EH SS2I 4;SS| StOII £|SH SXH°I SffSf 3^x1 Shb 3^x1 31231 £K 

43| »g 3F§X| mEim 3Hlb 2^^S 431 3|Sa^S IHS¥S¥9 ^SohOl S^Sfe £J5!) 
^ ^S3|£ 0l¥0iSS 1S2? Sfe Sxl. 

4 4 

AHI3S0H 210HAH, 4 31 ±S3 2t(a)0| Sm °\ 3^x| aiHS 3fA|3| S5HS 

S «S2£ Sfe Sxl. 

5 5 

ahi 1 if lhai mm m ch^ m mm siohah, 

S2 S3| A| 43| 3|Sa^S0|| Slfe Jim 3fgx| B!|as g 3IAR1 »g 3^xl H|E| 

a Msmm ^§2§ §^ sxi. 

6 6 

SI2SKHI 210HAH, 43| >,?|xl¥3K 

43| as 3|2 LHOIIAH 43| SM 3^x| 2^I3|0||AH g^£|fe 2!^« 3IIR2S a^A|3|H, 
43| aS 3|2 aa|2g Ah 3 | 2 g 3|Ah ¥0 || A -) gag- OIQIJ^M 3|IR°S S*«»fe 

AHI1^?lx|£j, 

43| aS 3I2 LHOIIAH 2^312 431 as 312 2^2£ 431 US 3h§xl« 431 ™m 3^X1 
2^3|S S^Sfe AHI2^^xl¥S OI^CHSS iS2§ Shfe Sxl. 



S^ff 7 7 

X1I3&01I SiOH AH , 4 31 ^MttsiJl 510131 9b xhg 3hgx| a|E|S| PHtfS 01 SI- ^aj&l 230)1 2| §H 
aitfEKHSS ^§£S Slfe 4x1. 

z" H" H s 

" =are nT - 



8 s 

X1I3S0II 2101 AH, 4 3| 3|sgJl*£0ll 21b ^4 3J0IS 3Hlb xhS 3|gx| SijEHb 5°l L 

as twig ^el-oil ^xisi-b si-b § xi. 

9 9 

HI8&0II 2101AH, 4 31 3|sS&E0|| 21b x|§ 3|gxl s«E|fe OUH& £§4 1SE 431 

4*011 TtE lxi§! ^± fflia szis S4sib asi ^s°e sib 4 xi. 
m=?m 10 10 

ni8Soii 2101 ah, 431 j\mm&R2i bj\^ oisi 24011 °ish ^§hss ^g°s sib 4 xi. 



s=?m 11 11 

X1I9&0II 2101 AH, 43| 3|Sg!l*5°| 331b om 4=^ai 25011 2ISH ?SHSS ^§2£ 81b § xl . 




a?s- 12 12 

US Oil 2101 AH, 4 31 3^x| 31l#¥3f 431 813 3|2I 2*3 °S H§ 3|gxl B|E|S 431 3fl» 
3|gxl ^'EIS £3|§[A|^S ^4°S Sib 4x1. 

a^S 13 13 

401E 23H°! fihgiUM S5H £4! SfEIIU CfOltHAIEIS 4=liSlb OI=S^A|^U0|| AH 3|XR°| £ 

<y a am eioiihiaieib ?ie jmx\ £§4 4x1011 2101 ah, 

SJ4 312} Z!^2S 911 a SSI ^?l§Slb XH1^?|xl¥2h 

US 3|gx|gO|| CHSh 31X111 H4 2^25 43| XHI1^^|xl¥B SoH 9II# Sail 4=2 

sin, 431 ojaj^oii cue 114 3igxis e^sib 114 3igxi tm^- a, 

oia §flii 3i-gxi ^'Ei2f ^isaasa 3ixu, 431 3121 lhoiiah 401 xm^?ixi¥fi ssh 9ii 
iiai ^312 4^1 911 a §as^¥Ei sssioi 431 ojsi^oii ae xie 3|gxi 

=*IEIS 43| 3|SgJi}££¥E1 ^SSIOI 4SSI 3|gx| *'E1B 3I2SIW 43| &EHU a^OII SHS 

sib 3igxiss s&sib siM 3i§xi £§431 21, 

813 3121 LHOIIAH 4^1 4S 3|gxl 2^31^ ^SSOI 431 3§ <M^3|0||AH S^£lfe 

4^21 3|gxl eijEIB 2"-2[S| oj-Eimon SfggKQ, 4 3| 31^ 2^25 43| 34 3|-gx| ^§«¥S 
^?IS£|01 43| 124 3|gxlS 43| 2[ agiUOII fiSSfll 431 5j§ 3|gxl ^^3|S g^8H= 
12^¥lxl¥^ 0I¥01SS Sib 4X1. 

&=?B 14 14 

J9I1390II 21 01 AH, 431 3g 3^x1 ^43|3|, 

^4 31^ LHOIIAH 015! 4ffSI 3|gxl ™EIS XH4SU1, 4 31 3|^ Zjajog ^4 3|gx|0|| £|SH 
43| 013 4^51 3|gx| a| El 31- S3|S|£lb 3hgx| JH43I a, 

4:4 em'^OII CHth xlM 3|gxl B^EHSS 3|Xlfe 3|§gJi*SS AH4SIH 21b JlsfflSH XH4¥ 
£1, 

431 3121 LHOIIAH 9|»aMS¥E| S«SH1, 2§8 ojaj^OII CHtt xf§ 3|gx| 

ffllEIB 3|Sa&HS¥9 ^BSFOI 431 3|-gx| ffliga 43| 01 S 4^^ 3|gx| *|E1£| ± 

4°l 21S A|gSK)1 4SSI Jmx\ ^EIS Jfl^SKM i^6|3, 4 31 4^51 3|gxl 9ljE1« 

431 012 4SSI 3fgxl eijEI* S^SIb 3ISXI 3||^3|S OI¥CHSS ^4°^ Sib 4 X|. 



m=?m 15 15 

HIUSKHI SiOUH, &D\ ^Xl¥3h 

S3| 3 31 LHCHI AH S3| S§ 3|gx1 £BS3|0||aH B^£lb 3|gx18 #31 ^ BEIIUS ^¥IS 

am, S3i as 313 a^og 2 § 3igxi si^^oiiai s^sife 3igxis &3i ^ ^am 

S ^flgSfrfe Hl1:i?lxl£[, 

S3| a§ 313 LH CHI AH £53 2 S3| ii 313 Zfa|2 S Ap, 2 g 3|gxlB S3| 3|gx| 
£S!3|£ B^gfe M2^X\¥^ OI^OHS'e sgog §^ §j| 

S^S 16 16 

XHM4S-0JI SiOHAH, & 3| 4:S°I StOI SS£1 3|§x| ^E)B 3IXI3I ^4 Eh a 328 1925 

Slfe Sx|. 

17 17 

SOHE 23H°J EfBIUl S§H 2>aiU CIOIHHAIEIS ^SSfb OISS^AI^SOII AH 

£1 01 S SSSI 3|gxl 2,'Elft DWfe EhiPISJ oh Q m aoitHAIEI* ¥l» 3|gxlfi 

fe S-SOII 21 OH AH, 

xHy ^■fths axi si nias! xhhiii oixi si mas xny§ ej^oi shsf xm s 

EH» ?§S[fe IbSli, 

aS 313 LH CHI AH S3| ^S£! iHy #EH S££f S^SI 3|gxl «|EH£I 3ISa^S°l Xie 3|gxl 

OlgelOl <Mgoj 331 3F £|^3| Elfcr Xl§ 3|§x| B|E|2| °j<=<jAS ^01 3|XR°£ 

2#5|fe 

S3| x|g 3|gxl H| a a ^S°l a (HI °J 5H S^If 3|§xl ajEIS S3| 0IS°| SSSf 
3|§xl S!jE|« a^JSIb 2IS°S OI^CHSe ^§2S Sfe g. 

s^s is is 

1168011 210HAH, S3| ojai^ S Sffe 2IS0I, 

&3i xm a eh aasi oia sssi 3igxi ^aa xi^ 3i§xi bieiss oisskh ^ddssi 3 

3131 ilCPhSfe xie 3|gx| ai| El > =?m£ a, 

&3| ?SH£! XH 3iex| ^EHOII CHff Si^S S3| 3|Sa^SS¥EI Sfc 2IS°£ 0l¥0H§§ 

^s°£ sib ga. 

19 19 

Bl 168011 SiOIAH, S3| ±S°I »0I SI3°I S^Sf 3|gx| «!EHB 3IA13I ¥|S aStgJS 
olfe= Sxl. 

20 20 

HI16S0II 210HAH, S3| SSS «|E| * S3| iS 3I3 US 3|gxl ^|EHS X\tto[ 

04 S3| SSSI 3|gxl Bl|EIS S3|S|A|3lb 31 S 

21 21 

S01E 23H2J SfaiUM S§H ShEIIU QOIttlAIEIS ^ISSIfe OieidAl^gJOII AH 3|Sa^5 

£1 01 2 S^lf 3|gxl ^EH» 3IXIH aS 313 l_H CHI AH ™m 3|gxl °±™±m 2#§H1, S3I 3| 

3 3^°^ US 3|gxl y^^S S^SFfe 3IXR2I o hE) m ChOlbHAIEIS 3^xl« 
^SSIb gSOII 21 OH AH, 

Ba3|S¥9 911 S S£S ^^JSFb 3IS 31, 

aS 313 LH 0)1 AH S3| 3^x| °m±M 4= A J§IOi S3| 3|S aiffiOII AH &7\ 2J«I^S gtfe 

xie 3fgx| ^EH« &0\ Sflll 3|gx| a,'E|« JHU®0\ S3| ^ 3aiU0|| »98hb 3IS 21, 

S3| 3|| SS§f 3fgxl ^EH^ S3| 01 S S^SI 3|gx| ?§6J6lb 2IS 3f, 

aS 313 i^£S S3| US 3Fgxl ej^i^iB ^^6112 S3| US 3fgx| oiai^o)| Q] & 

3fgxl« S3| 3\ 3aiU0|| &SSIb SISS^ OI^OHSg *§£? 5|fe 3 g. 



^0 



E&4 




s^n=rm —ojkj i-uuooos/ 





H3 1 



